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N A =^^ljffi L /c y — 9-' > ^^ 7^ 'J ^ -^f - V 3 ym^^^S-m P C R -S^ ^ ffl v»r 

[0 0 1 81 

:Jx/3DNAT'^ot:^) j:v>o 
[0 0 19] 

:$:7'D^-^-DNA^'^tfmmx.ffiDNA^^tl^m'0t1-^o jH^xfflD 
NA#^tltt^ #lcPl^L^V^-e7'7;3^5 K (DNA) > (DNA) ^N'^-rV:t 

■7T-V (DNA) . V hn h^V^'.^'V*^ (DNA) > AX^-fe-ft: (YAC^ PAC> 

BAc, MAc^) ^^Ai^'^<7)mxj^m (^'fe'»:^^*^v^t±^fe#:F«3) ^m^mm 

(Dmm^zBCXMMLX^i^ ^-tLX(DMM'kt^:iti}^X-^^o L/iT&^o-C. 2^DN 
A'it^®}*. ■^':fU^-'$r-DNA(Dm. CLflh (D\f^irfL-^-'(DWM<0^^ ^ - t LX<DD 
NA^=^«x.;?>C:i:^^T'#^o *DNA«^^{i, §f^L<{i. ^9::^ 5 K^i^ iJ' -X-i^ 

. iJ'-. »«1±'^iJ'^-{i^S:S'S^tw:fev^t:^^-C*;&o :^DNA1t 

sliirji. mmn^^\'^i±m^mmiz^\^^xm^pik'&^^Kis\^>xun^fix\^>xiiX\^^'L 
. tfz. m±m^m'fSL^i2itfix^n^fLx^^xiiX\^^o 

[0 0 2 0] 

3^DNAm^t?li> :^-:f^'^~^~DT^AI,zMhxmt^mi:ii^^-^fifzmm<D^ y^^i^ 
K^n-K-r^DNA (J^lTs n - KDN A t ^ „ ) ^mx.X\^^^o n-KDNAti 
. c DNA^<^^'b-r> ^^^ttT=i)illR$tt^v^DNAie^J=S:'^tf i(Dlr^oT^ cfcv^ 
o iJ' >/-fiJ'K{if^i::Pl^L'&v^75^ KDNA{i?Lm^<^«m^M<7)fc*60DN A. 

■t^*>t>. y^mm.^m<izm&-t^mmm^^^ir^^>^-^i!^M't^- K-t^DNAt-ts 

X%^o 

[0 0 2 11 

%%WMi^^W-n (LDH) i:LT{i. ^m<DmM\z]BZX^h^H±^'^n\z^\^>xi^^ 

mmmm^^-t^o ^^miizis\,^x^mir^^mm.7i<immmtLxu. ^c^sjisold 

R<Dm. ^t^^^m^^^^iiikiii'^:L^^^zAX&3K^^^flfzLDEii'^^LX^^^:^o 

fiJiSOLDH (L-LDH) Tab-So -e^Ox-tf. '>>'fi5^(^L D H L-Ci5^J#-^ : 8 
ir7^yBMW^h^j:^^y^-<^«^mif^^tTb^X^ho ttz. 7&^*^;& L D H 4- 3- K 

^DNAi: LTfi, @B^J#-^ : 7 lC|fim$*^^*aM^j5&^'b Jfc^ DN A =t^lf ^ t 
-C#-2.o ^ibt::. :*;l&^tw:fett-2> LDH{±, C ^t^? <^ L D H (^sj^^ D '^>'a'^LT V^;5>o 

\^^^^y^-<^M. :^J:t>\ 5^^fi5fe(OLDHi:7 5 -^S2^J<7)^|WItt^^i!'^'5; < i: ^) 7 0%, 
0^ L< {±8 0%J!^)L±iSr*L3^)-oLDH^S'I4^^b•rv^;|,i5' >'/^'^K^r-^^T•v^So 
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10 0 2 2] 

:$:DNA#^tlt;i3^^-C{±, >raisl«x.ici i5 3js:-/n^- iJ' -DNA:5lt/='- KDNA 
d '5:DNA«:#x.-2>^l 1 1' i 19. ^3£^'fe#:<^B'fM<^SP^l' ^tL^x^JDN Aoa^^ji.*^* 

<7)DNA@S^!li:^i|W|:5jDNA@£^jT-^^o ^BlWia^x.^ D N ASe^iJti, —^(D^-^y Y 

ffi!i<hT»iEiil<^DNAti7)'etL'Pti-fC>f&l5l^DNAS£^iJt L. ^fth(DmWim.^x.mDl^A 
Se^!j<^Kt3:$::^P^-^-DNA^3- KD N A ^ii^i"-!) t ^ Lv^o 
[0 0 2 31 

:$:DNA#»f4, ^i±^fe#:±t'ffi|Wimjfex.lC J: i9^±^'fe#jr2|s:DNA=£:#A-r^ 
iCj3V^-C. :4:7'n-t-;J'-DNAS.t/3- KDNA^^a<^^i^-T?, 5^:/n-t- ^ - DN A 

a<^^*^ii^-t'5>7tai!j<^>^gisimmx.ffiDNA<7:)S^{±, ^m#i'^v^-cMi^nT-^«9, m 

•t:h^m'^^^X. 2^-7°n^-^-DNA25.0'^='- KDNA=^^^^itf^ t ^)t?^;5>o ^ 

o-r^^tx. m'^i$-±<D^:f^ ^ - DN Aib^^^^mm-r^^T^H^^^ - kdnaic 
^(DmM. :^m^mTi>m^'ft^fi^^^p3^^^-rDiiA<D^mtn±-r^-':^. ^-f 

n^-^-DNA:?)^5fe6<Iii^Fft-r^^'fe#:±0^'fi5:tCi3V^T. :$:7'n^- - D N A 
J:or^j-5^t4c7>3- KDNA<^-%m=^fStt'ffc$-ti:'5>^^:>&^"^^'2>o i<7)j: ^ ^DNA^t^ 
tJ{4. r^^n^-^-DNAh. ^^T'n ^- - i TflJ^I J*lfti-;&#3taf5^ 

[0 0 2 4] 

>rai^ai^x.fflDNAOa^{-i ::$:^n^-i5'-DNAO^'fe#:m<^^^<J5AtI^ 

0*<^^m^miJ L^5feD N A j; o T 3 - K $ tL/t ^ K S i ^ :**-e ^ 

So ^"btl, ^•frx^~9-\Zi~'=>X^ ^3^3- KDNA(;5^3S{4;t^m^:&Tt*i5V>T 
l&^T&^Stt'fb^tLS/cae), l&a;gtL:fe^^>'/'?iJ^Ktcj; i9*^m^M*^iEM$tL-&Cl fc-e- 
jf^j^ d ^ K D N A (O^'^if^'^ § tt o 
[0 0 2 5] 

itf^x^. mmz%mm7^mmmii^-^r3^^^-DtiAKxy)mmm {mm) ^^Ti^i^ 

JUsX^fe o r\ r\ A 01 1 o c n n 



#M2 003-379076 
[0 0 2 6] . ^ *_»-n;ft-h*--:/'n^-^-t?^^^ ^^^"^^ * 

M^i:. PDC C«f^^<'^PD£l) IJ^^^^ ^^^^ PDCiaiS^ 

PDC l^n^-^-KS14^*-Jf DNAJ. 3 PDCl^n^-^-DN 
AO«<^#t^^^^^^*^^i^J22JlJ.X^tDNACOlL\DNA 

*^gl^*ifl^i«tlL^^< ^^^^^^^ ^^^PDC 

[0 0 2 81 - ^ xfli ,iy.MrK&I^-C^v^^>^-'5:^<^'>^^ 



#112 0 0 3- 3 7 9 0 7 6 ' 
10 0 3 01 Villus subtilis>fei:'<^m> •^^^^^'^'^^^ "5 

Vt^->J^^ VV'TV TJa-y-^ -C^ ^ ^^efr^fU^ 5^fc*<^^©^ sf9. sf2l^ 

1^ t I F O 2 2 6 0 Y P H^^^r.^ t ^ o 

^ -7 - II J: ^3 P C R v^. P C R « 1^1 1^^^ ^-^^-^-t^PCR 
[0 0 3 21 ^^,^i^ia,s^^f^i^.m^^mz^^-X\U DNA«»<7)«^^ 

S!^.!^^^?!tDSAf.lt?S^'^£i^^ 

J:tttJ. Wk^^ l±ifE#2 004-3113537 



^ c ^--J : 10/ 

#1^2 0 0 3 -3 7 9 0 7 6 

[0 0 3 61 ^ ^«.^l-r(-^ 3gq:2k'^>^±lw:$:7°n^-^-D]Sf 

t v^H?^^.<^ v^-f ^ ^ ^ 1 1 5? N Ai^SSS «^ ^ - F D N A 

K-^^ DN AtrJb^o 

[0 0 3 8] , ^^-^n^_>?^-DNAHJ: l^'DNA^I^ 

MSI- J «* Aro»il*««)fc**«'' i o * 



^tuWO^n^-^-U- VDNA*^. 0 0 4-3 1 1 3 5 3 7 
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1- ^ D N A ^ ^-g- ^ -± T-f-^M L /ci aab ^ 2 mm&^±<7)mm^mxm)i ^mxLtzM 

3- KDNA*IS^^-ii-7tmf5iFSX®fn-fc. T D H 2 7*n^- tJ' -OTjJ^t^ KDN 
A^m^^'tfzm^'?-MXm)^t^mBEKmXlr^^tX-. HOR 7 rn-^-^J^-J^J;;!, 

[0 0 4 1 1 

^£i-^7'n^-3^- (2|s:7'n*-:$'-DNA-^PDC 1 ^n^-^r-) 'Ir^v^TfLraTK. 

K-f ^DNAO^il^fSI^'fbi-^^iltCJ: , 

-^-tcov^Tfi, PDC 1 7'n^-^-^s5i:f3;&;S^a<j7°n-t-^-T'abi9s ;i^o:t- 
;feT Tll^ =Sr fStt-fbl- * M^6<J -7° n ^ - ~ -e ^ ^ C: ^ L T <& # X. i^ 

^ o 

[0 0 4 2 I 

o-e*<i)J#^. m^f- KDNAO§&^7&^4£5i^tL-C«m^^'^m^tttL(^. -etLlcioT 
, $?>JC=r- KDNAOll^*«iSJi$tv^o '5:*3> 3 - FDN A*«^^tm^llt'M-^-f * 

10 0 4 31 

'Z^mizmzxmmx^^%m^o^m^^^-^^^^^^ii. mmm 
hfiti^M^m'i^'^^mir^^iktLxit^ m.^mT(>^^imm^j:^mm. &mm. 

:^'ft:T>*^'^-i»> i^mT>'^-'>A, @^mT>-=e-'i'A, ^) y^ry^^^A^ 
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^•ryify^ 

[0 0 4 41 . ^^^^ ,^^^^mm^m^<DU%^i^T^ 3 0 6 ~ 2 4 

|;cT?5^"-> '5 ?v5^^ ^^^It'o^^SS^ w«tn^^ ^ ^^^^^ 

[0 0 4 6] ^ .^^yKi^^^mmm^mm^'kmM\^'^^ ^^^^^^ 



M. lOOfM'^IWimi^-fe*^'!^^^ ^^^^"^'^ 

= ffi|E#2 0 0 4-3 1 1 3 53 7 



#M2 0 03-3 7 9 07 6 



^-y: 13/ 



[0 0 5 01 _ Tm'{fi;60t; 

-^"i^lffZoT^TT cTc'tGG TTT AG -3' ^^m^ ' 

rCC CAA AGC ACC AG -3' imm^ ■ 
5' - CAA AAA GGC "-vj 

1 1) 

5' - CAA GGT AAG TTG AO*^ 

•.^!>GAT GGA AGA GTT AGA GTC ACC C -3' C^^ 

'13) mHi& • 5 7 *C 

5' - TCA TGG GCT U i i 

-.^i^GC GTC GTA GTT GGC ACC TC -3' 
: 1 5) 

= H s p 3 0 MB=^<Dmmmmm " = ^ g tga tV 3 ' (Mnm^ 

l^^"^ Tcl GCT TGC TOT GCT TC -3' (1^.^^ 

: 1 7) 

-^^^Iff^^lf'^lt'l.ZTocr A\"f ag'"'-3- ce5.i»^ 

l^i' GGT TTC CTT GGC AGC GTA AG -3' 

: 1 9) 

I'-' TGG CTG CAA AAC GTT ACC AC -3' (K^J»# 

: 2 1) 

._PDCiae^«|a«^ffl^'^XrcGc /g"" 'tta'' c -3- (k 

^'fr-lTT CAA CGG CTT CCT TAA CTT CTG -3' 

im^m-^ ".23) 

= 7?«^?r??r!ArGirTTA G^c'^'aCT GC -3' ( 
T-^cIa CAG TCT TTT GAG TAG CAG TC -3' ( 

2 5) 

10 0 5 11 „ .*/-:3:.-/n*-^- TD H 2 il^S?-:/^^- iJ' -> H 

Xi/SHiJST-y tii8Efl#2 0 0 4-3 1 1 3 5 3 7 
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. PDC l«i5^^TDH3ilfE^-|§31i:Jfct!cLt:. l^V^im^^ LTv^/co ittib<7)^§ 
v>|||l4=S:^1-i t>(»«t?§;^o &.±<D:it-A^h. ^fih<DmiT:l^it. ^Wk<^^^y^-i^ 

[0 0 5 21 

(D^u^--^- (HOR TitfS^T'n^-iJ^-, T D H 2 stfS^T'n^- ^ HXT7 
^ISnFT'n-^E-^'-. HS P 3 Oa<si^7°n^-:J'-, AH? lil^^^:7'n^~^-. M 

^-^-IFfficon;^ hn-;Vi:UT. iS^^^/n^- - <t LT^fbtt^ P D C 1 itiSnF 
-/n^-ijr-^ TDH SslfS^-Zn^-^'- ;J>^#L;^v:o 
10 0 5 31 

yo^_^„;|3^^^l-^i^^^^^fS?-»i!ifc LT(±. ^#IF0 2 2 6 0^ (ttS'^A 
• ^^W^Bfft^^it$tLTV^;2,») <^<5^y ADNA^^Mi:t-^PCR±iilii'St' ioT 
«U/Co «^YPD:^«fS2m 1 -e-Bjfe^^L. i in^tcy^ A D N AP^^ h > G 
e n < ^TM-^©ffi- * ^^^'f :ttfc^) ?:^V^r. '^'y A D N A ^r^^L/So 
t/v:. PKL/c-^y ADNAti^ :^3fejfejRftU r tro spec 3000 (Ame r 
sham Pharmacia B i o t e c h^tii) i-i: «3 DN A^^-lriil^L/^o 
[0 0 5 41 

PCRRf&tcfiiiilii^^tLr. iiiIislffJt<^iE5S'!4>0-'iftv^i:$tt-2>KOD plus 
DNA polymerase (^#j|Stt$g) =gr^^ffl L^o MlSU/iP-S: I F O 2 2 6 
0^<^-irV ADNA 5 0 n g. "^-DN A 50pmolX2. 1 OlS^MKO 

'DW'MK^B^^^yy T- 5 ;M K 2 5mM MgS0 4 2 fz \ . 2 mM dNTPm 
ix SyuKKOD plus DNA polymerase 1. O^-^yhtr 
]&n;t5t'^tf-e5 0 1 OKS^IS^Sr. PCRitiH^eG e n e Amp PGR sys 
tern 9700 (PE Applied Biosystems ttM) i o T D N A 
li^lLfCo PCRiiitil^^<^>Elt'^#li> 9 ex: 2^60^&S^^f ^/^t^^ 9 6'C-e3 
0^. 5 3lC-e3 0#\ 7 2VX6 O^cOS-DOiEimMiti l'*)'-^ ^ ^^tV. ^fi^ 2 5 
■g-'f i>';vil>5 3lL> ^mzAVtLfzo 2|s:S:jS^#5 1 1 % TBET:^o-;^y;v 
(0. 5 // g/m 1 <^^f-y'5' A^^n-eW' F-^^) 2 5 4 n m 

(7':^^'>^l:iS^) frcJ:o-CDNA<^^N'>' K^^mL, aifS^iii|il<^?i^«:^f 

[0 0 5 51 

= H O R 7 itf5^7°n^- iS' -iiiligffl 7^7 'f -v'- = 

H0R7P-U (3 5me r . Tm-llt 7 2. 6 "C. ^^^llflJESS^N o t I ■^J-'f h ^Sr 

ma) 

5' - ATA TAT GOG GCC GOT CGC AGO CAC GG 

G TCA ACC CG -3' (@B^J#-t 12 6) 

H0R7P-D (4 1 me r^ Tm-fit 5 3 . 7 "C. *^tCgiR6^*S p e I ■9--f h =Sr 

5' - ATA TAT ACT AGT TTT TAT TAT TAG TC 
T TTT TTT TTT TTG AC -3' (Be^J#-^ 12 7) 

[0 0 5 61 

= T D H 2 stISiF y n •:e - -Jfiliffl 'T'^ -f -7 - = 

tiiiE# 2004-3113537 
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(39,„er-Tn,ffl 6 7 . 1 1:, *«.^«»e*N o t I V * 
. _ ATA TAT GCG GCC OCT TGA CGG GTA TT 

^"V TAT ATA CTA GTT TGT TTT GTT TGT TT 
G TG^ GA? gIa TT -3' ^ 2 9) 

iHXT7a(S^^°^-*'-***'='?l"^":^, *SK«llit»*N o t 
HXT7P-U (3 3me r, Tm-tl 6 8 . 4 C, SR^i-miiKw-- 

ATA TAT GCG GCC GCC CTG CTA AAC AC 

«») .PT- «GT TTT TGA TTA AAA TT 

" 111 ?T? TTT G -3- (R5>1»^:3 1) 

A AAA AAA CTT i i i ^ 

HSP30P-U (34mer. TmIS b 4. o ^ m 

- ATA TAT GCG GCC GCT GAA TAC GTC CT 
G TCA ATT C -3- <^51|* • ^ ^ ) ^ ^ ^ j ^ 

HSP30P-D (36mer,Tmm t> * • u - 

5- - ATA TAT ACT AGT TGA AAT TTG TT 
G TTT TTA GTA ATC -3' (EW^'-SS) 

A^^fp'Hn^itr^mrerT;, **^«s^*no 1 1*. 

_ ATA TAT GCG GCC GCA TCC GAA TTC AA 
I„?I^r U7L;!'Tirtl-6i-*«.C««W*SpeI*.>* 

_ ATA TAT ACT AGT GTT TTG TTG TGG TT 
A TTG G?A GTA C -3' (EW**:3 5) 

AGC TAG CTA GCG GCC OCG_ATG GAA GA 
T GCA ACT TGC AAA TGT AG i 

LrH1P-D (47mer.Txn^ 6 4 . 1 S P e I > * 

^ rr^.n r-TA CTA GTG TTA TTT TTC TT 

5'- AGC TAG CTA CTA _ (ga^j^^ : 3 7 

C TTT GTT CTG TGG GTT AAA ^ 

^ miE#2 004-3113537 
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^-i;: 16/ 



TDH3P-U C4Zmer> iiuiis 

PTA GCG GCC GCG TTG AAT GT 
5. _ AGC TAG CTA GCG (|B^,J#^:38) 

TDH3P-D C47mer^ iraiiB 

PTA CTA GTT TGT TTG TTT AT 
5'- ??G aIa CTA AG -3' (@£?<J#^ 3 9 

G TGT GTT TAT TOG AAA 

- AOC TAG CTA GCG GCC OCG "TT^, ^^"^ 

TAT ATA CTA GTT TGA TTG ATT TGA CT 
G TG^ TA? TTT G -3' (KM*^ : 4 1 ) 

t Rapid DNA Ligation v 

-;vit;lti!OiS. ^ TlTrv Manual second edit 

Cloning -A Laboratory ^an^^^ Spring Harb 

ion ~ ^^^^^ ' ' !ls 1 9 8 9) ictjfeoy^o 
or Laboratory press. 

mSIU/c^n^-^-IS^'J^^t^^-^^^^ ; ^ (Amersham Phar 

cle Sequencing ^^^.^ j.Vi.V^r^l5^^TofCo R 

OP lied Biosystems1±ii) J-^^^^ Genetic Analyz 

|:.tiift*m^iai?'M«f^«ABi PRISM 3 1^^^^^ 6@«<^^°^ 
er (PE Applied Biosy j^j.^^ 2 0 0 4 - 3 1 1 3 5 3 7 



^--J : 17/ 

0 0 3-3 7 90 7 6 



I- 

[0 0 6 61 



(»x.-<^^-<7)«J) PBTRP-H0R7P-LD 
fr r^mm t i (^^fe^^XS- ^^j,^JJ|^^pBTRP-HXT7P-LD 
H^^^-. PBTRP-TDH2P-LDH-^^^ ^ P jjp^p_L 
H^^^-. PBTRP-HSPSOP-LDH-J^ ^ P^^ ^^^„^ 
Sh^^^-. PBTRP-MRHIP-LDH-^^^^^^^^^^^^^^ 

[0 0 6 71 

S2 0 0 3 - 2 5 9 8 7 8-f-^#t'sB«) ^SrW^^^P ^ 

nm-^im pbtrp-pdc id^^^ no t mmu^^TRxiiff^t 

(7 0 0 bp) > PCRii«l^'i--^f<?^> -^^^^^^^ 
L/zLDHKCBSfM- (2 0 0 0 bp) 

X7«c;^PCR^^^° '^kCbI^J^^^^^-) ^ ^^^l^^-LDHKC 

NA^^^U/c (^^^?^2^*i5^^^lTRP-PDCl-LDHKCB?r«^ 

Lfc (ia2^Ji#^.) o ^^J. r^o i?OPOVector (Inv i trogen 

h-C*)SFast DNA Kit (Bio lOm) ^ffl^ - -^^ 3 0 0 0 (Ame r s h a 
77^ ffiiE#2 004-3113537 



V? • 18/ 

#M2 0 0 3-3 7 9 0 7 6 
lymeraseO. ^^--''^/^ PCRsystem 9700 (PE A p P 
lilt 9 e-c-e 2*«»aa«rtrofc», 9 6 C c 3 0& t, 5 ^ 

<: pT1|it^H-B (3 ..e -V^!^?ro*/c rVr 

^9-^ > ^#130 : AT AT AT GAA TTCTTT GAi 

G mn^^ '.4 5) 

10 0 7 01 -^z-rz-rn-^a^-^-lffM- (PDC I P) 9 7 1 b p fc> 

;r*U'?AXAr/x 'cV"0AGOCr.0C XAACTT CXX OCXC 
^h^W.ATATAT GAA TTCTTT GAi 



^mm. #JW#i«^S<^-^^f ^^^J^Tt c o n d edition (Mania 
g A Laboratory Manual secon Laboratorypr 

1 u e 8 c r i p t I I S KJ-^/^ l i g a s e Rf&i:: J: oTm^^-^^- 

^-i^-T-DNA^fflv^fcnn^-PCR'^l^-iJg^^^ ^ - p B P D C 1 P 

^^°''lrM|g^^^^pBTOPO-LDHKCB^^^-'^rWI^*EcoRI 
5. ov.-e, 3fckSig^^^^-P " ^ ^ 0 0 4-3 1 1 3 5 3 7 



003-379076 

1 „ r« r a S e Mi"^ - t ■^^^'^ ^'^^ ^ ° ^ 

tF*5fS#«fT4DNApolymer^^ 

^hIWl»c;)^<^-^-^-^^^7-:^^*{T\:^g.J^^ TE. coll pY 

lTai«l) I'. ^5*^!^5.^i M QQQ) ^10^ 2 6 0) o 

riPDClDlJf^jm^J^^pBPDC^P LD^^ pRS 4 0 4-.^- ( 

PDCIP-LDHI I-^^^ TtT/SspIM. T4DNApolymeras 
St r at agenett) * ^ !, * ii^ii|4^ p B T r p - P D C 1 - L DH-^ 

8. ^l.. PBPSS^^-^Sc^-L^H-^5-^'MPI^*ApaIi3J:t.^St 

u I ■c^n.ab/.T r p^-*-^|;^>^^^;^^^^^^^ 



[0 0 7 7] 



pBTRP-TDH2P-LDH^^^-. ^ B 5 R P - AH P 1 P - L D H^^ ^ - 
pBTRP-HSPSOP-LDH^^^-. £ v J^^n t V a -;v t LT^^L/. p 

X% S i^;„ 1 ar Cloning "A L a b o 

-m^^^f^.^*-^--^^^'*^ Molecular U , (^^^^i^tis e 

ratory Manual ^ ^ <^ ° ^ ^ " ^ ^ Laboratory pre 
t al Cold Spring Harbor 

s s. 1 9 8 9) lit^^c^fco 

l^ife^ 4 1 

^00'^^^ mfE#2 0 0 4-3 1 l 3 5 3 7 



#M 2003-379076 



-^-i^ : 20/ 



D 6 0 0 nin= 0. 8) t-O^^l^fZo ^fiKF rozen-EZ Yeast Tra 
nsformationII^>;'h (ZYMO RESEARCHtt^) ^ffiv^tn^'tf 

4 tCTti^ t/c^-fe^WAM-^^ ^ - ^fgUmm P v u I I MS afei^^A 
Lito JfeibN ^Br^fi^J^^X^^' ^-fi, pBTRP-HOR 7 P-LDH'^i>'^>-, pB 
TRP-TDH2 P-LDH^rJ'^-. p B T R P - H X T 7 P - L D H-^i^ ^ pB 
TR P -H S P 3 0 P - L D H^^ ^-^ p B T R P - A H P 1 P - L D H^^^ ^ p 
BTRP-MRH 1 F-hDK^ir isXX/it^='> V u-jl^ t LXi'fmLfzp BT 

RP-TDH3P-LDH^^^-s pBTRP-PDCl P - L D H^^ ^ 8 ffili 

[0 0 8 01 

m I -C— BfeitftL, ^tLtt<5^y ADNAH^^'^' G e n h ^ < ^TM-^■9:ffl - 
*7/NM:tt±m) ^ffiV^T^y ADNA^iii^UTto P& L/i^^J^^ A D N A *#M(- P 

nnmmmmz^i^^. m'^i^^(Dmxm^^<omi^^m 12-19 tc^-To 
mmm 5 1 
[0 0 8 11 

tL^TDH3jtf5TF-:^n^-^-:S.t>*PDC 1 ^n^- - ^Mv^fcfim^Mi: ib^i" 

tT.fc8a^<^?§S^m^-9:=^YPDlK#^^«fe5m U3«®L. 3 0t:. I30rpm-e— 
Bfe> MM^**ffV^. OD 6 0 0 nm=l. 2 O <^*:gJ§llt#i: L/io C:<:0^*,^2m 
1 ^ 1 0 %^;vn-;^'^;tY P D^mWL2 0 m U *3 JzCFl 0 v a M*^^ L/t 

^~>i^a.~xmmWi2 OmUz^firtimmL (^ft2 2ml) , 4^fn^J t LT^m:^ 
;Vv'^A (^*9^x;^i^1±i^) 1 g^^iJnL/c^><^)=£r. 3 0*0. 4 SPBl-e»«^«L/w 
o %m^M&<7)Wl^iZii, #jttl/NM:j-t>'-ifBF-4^M (iW?|im#=f±m) Srfflv^ 

[0 0 8 2] 

m2 0Wm2 lliZ^-tX^iZ^ HOR 7ilfS^=-7'n^-ir-. T D H 2 aiS^-t/n^t 
-i5'-> :g:0'HXT 73115^ 7'n^-iJ^-}cov^-Cti. MMt LfzP DC 1 zfu^- - 

HS P 3 oafSi^^n^-^-, A H P 1 it<g^7°n^- -:?5:y^MR H 1 ilfS^T' 
n^-iJ'-tcov^T(i. MM i: Ifci^ L T^g v^^m5^K =Sr mU-f -2) C i: jS^-e ^ ^ ^> o 

10 0 8 31 

@2?iJ#-^ : 10-41 -^^^7 -f 
@e5^J#-^: 4 2. 4 3 >^^DNA 
S5^J#-^ : 4 4 ~ 4 7 -^^7^7 "7- 

t±iiE# 2004-3113 5 3 7 



^-v?: 21/ii; 

003-379076 

11141 PBTRP-H0R7P LDH ^ 
IB151 PBTRP-TDH2P LDH^^ 
11161 PBTRP-HSP3 0P LDH 
111171 PBTRP-HXT7P LDH^ 

11181 PBTRP-AHPIP LDH^ ^ 

11191 PBTRP-MRHIP LDH^^ ^ 

IHIOI PBTRP-PDCIP LDH^^^ 

im 11 PBTRP-TDH3P LDH^J__ ^^^^^^^^^^^^^^^^ 
111121 pBTRP-H0R7P 

1®131 pBTRP-TDH2P-i^i-»" 
[HI 41 PBTRP-HXT7 P L u n 
[HI 51 pBTRP-HSPS OP Lun 
[m 61 pBTRP-AHP 1 P LIJJ^ 
[11171 pBTRP-MRHlF i-i^n 
[HI 81 PBTRP-PDCIP LDH 7^ 
[11191 pBTRP-TDH3P-LUn 
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SEQUENCE LISTING 

<110> Toyota Central R&D Labs. , Inc. 
Toyota Motor Corporation 

<120> Promotors effecting under exsi sting organic acids 

<130> PNTCAOOl 

<160> 47 

<170> Patent In version 3. 1 

<210> 1 

<211> 810 

<212> DNA 

<213> Saccharomyces cerevisiae 



<400> 1 



ctcgctcgca 


gccacgggtc 


aacccgattg ggatcacccc actggggccc aagcctgata 


OU 


tccgacctcc 


atgaaatttt 


tttttttctt tcgattagca cgcacacaca tcacatagac 


120 


tgcgtcataa 


aaatacacta 


cggaaaaacc ataaagagca aagcgatacc tacttggaag 


180 


gaaaaggagc 


acgcttgtaa 


gggggatggg ggctaagaag tcattcactt tcttttccct 


240 


tcgcggtccg 


gacccgggac 


ccctcctctc cccgcacgat ttcttccttt catatcttcc 


300 


ttttattcct 


atcccgttga 


agcaaccgca ctatgactaa atggtgctgg acatctccat 


360 


ggctgtgact 


tgtgtgtatc 


tcacagtggt aacggcaccg tggctcggaa acggttcctt 


420 


cgtgacaatt 


ctagaacagg 


ggctacagtc tcgataatag aataataagc gcatttttgc 


480 


tagcgccgcc 


gcggcgcccg 


tttcccaata gggaggcgca gtttatcggc ggagctctac 


540 


ttcttcctat 


ttgggtaagc 


ccctttctgt tttcggccag tggttgctgc aggctgcgcc 


600 


ggagaacata 


gtgataaggg 


atgtaacttt cgatgagaga attagcaagc ggaaaaaaac 


660 


tatggctagc 


tgggagttgt 


ttttcaatca tataaaaggg agaaattgtt gctcactatg 


720 


tgacagtttc 


tgggacgtct 


taacttttat tgcagaggac tatcaaatca tacagatatt 


780 


gtcaaaaaaa 


aaaaagacta 


ataataaaaa 


810 



<210> 2 
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<211> 869 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 2 

cttgacgggt attctgagca tcttactcag tttcaagatc ttttaatgtc caaaaacatt 60 

tgagccgatc taaatacttc tgtgttttca ttaatttata aattgtactc ttttaagaca 120 

tggaaagtac caacatcggt tgaaacagtt tttcatttac atatggttta ttggtttttc 180 

cagtgaatga ttatttgtcg ttaccctttc gtaaaagttc taacacgttt ttaagtattg 240 

tttagttgct ctttcgacat atatgattat ccctgcgcgg ctaaagttaa agatgcaaaa 300 

aacgtaagac aactgaagtt aatttacgtc aattaagttt tccagggtaa tgatgttttg 360 

ggcttccact aattcaataa gtgtgtcatg aaatacgttg tgaagagcat ccagaaataa 420 

tgaaaagaaa caacgaaact gggtcggcct gttgtttctt ttctttacca cgtgatctgc 480 

ggcatttaca ggaagtcgct cgttttgcgc agttgttgca acgcagctac ggctaacaaa 540 

gcctagtgga actcgactga tgtgttaggg cctaaaactg gtggtgacag ctgaagtgaa 600 

ctattcaatc caatcatgtc atggctgtca caaagacctt gcggaccgca cgtacgaaca 660 

catacgtatg ctaatatgtg ttttgatagt acccagtgat cgcagacctg caattttttt 720 

gtaggtttgg aagaatatat aaaggttgca ctcattcaag atagtttttt tcttgtgtgt 780 

ctattcattt tattattgtt tgtttaaatg ttaaaaaaac caagaactta gtttcaaatt 840 

aaattcatca cacaaacaaa caaaacaaa 369 

<210> 3 
<211> 957 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 3 

gccctgctaa acacgcccta ctaaacactt caaaagcaac ttaaaatatt tttatctaat 60 

tatagctaaa acccaatgtg aaagacatat catactgtaa aagtgaaaaa gcagcaccgt 120 

tgaacgccgc aagagtgctc ccataacgct ttactagagg gctagatttt aatggcccct 180 

tcat^agaa gttatgagga caaatcccac tacagaaagc gcaacaaatt tttttttccg 240 

aifE#2 004-3113537 
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taacaacaaa catctcatct agtttctgcc ttaaacaaag ccgcagccag agccgttttt 300 

ccgccatatt tatccaggat tgttccatac ggctccgtca gaggctgcta cgggatgttt 360 

tttttttacc ccgtggaaat gaggggtatg caggaatttg tgcggggtag gaaatctttt 420 

ttttttttag gaggaacaac tggtggaaga atgcccacac ttctcagaaa tgcatgcagt 480 

ggcagcacgc taattcgaaa aaattctcca gaaaggcaac gcaaaatttt ttttccaggg 540 

aataaacttt ttatgaccca ctacttctcg taggaacaat ttcgggcccc tgcgtgttct 600 

tctgaggttc atcttttaca tttgcttctg ctggataatt ttcagaggca acaaggaaaa 660 

attagatggc aaaaagtcgt ctttcaagga aaaatcccca ccatctttcg agatcccctg 720 

taacttattg gcaactgaaa gaatgaaaag gaggaaaata caaaatatac tagaactgaa 780 

aaaaaaaaag tataaataga gacgatatat gccaatactt cacaatgttc gaatctattc 840 

ttcatttgca gctattgtaa aataataaaa catcaagaac aaacaagctc aacttgtctt 900 

ttctaagaac aaagaataaa cacaaaaaca aaaagttttt ttaattttaa tcaaaaa 957 

<210> 4 
<2n> 940 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 4 

cgctgaatac gtcctgtcaa ttcaaatata tcacgttgtg agcagcccta aagaagaaaa 60 

cctcaacagc agtattacta ttacaatcaa acaactttag tgccgcgtga taccgggggt 120 

tgaagtgggt gcattgagcc gtattcttct tccccgtaag aaagttgtgt atccttttta 180 

ctgcgttgta atagcttctg aaaacctaaa aaatgaacgc tatgtagctc atatccgttt 240 

tgcataagta agaataacta cttgtgcagg gtgccgaaag ggatggaaaa ccgctgcagc 300 

aacccttgtt acatacagtc ggatccatct gacttacttt ccttgcgtct ccctgcgcga 360 

ttttgttggc cattttccag atcctctaga atttttcaag ggtcgagccg taggaggatt 420 

ctctcagaag gcaaaaacgc atcgaaagcg tgctttgtaa gaatatttgg tatggctaaa 480 

gtaagcaaag ccatatcccg atcccgatcc cgactcttat tccgatccct tccgccacat 540 

cctgcatgtt tattcgaata ccaaattagc tcatcttcgt tatttcatca tccctttctg 600 

iWWfM9. n 0 4 - 3 1 1 3 R 7 
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ctatggcaag gacaagtttt tttctagcat ctcatcgaaa actttcctct ccctaattgg 660 

ccaaagtttt catattcatc atcagttaga aagtataata tcaatccctt acctcattac 720 

aagttgtatc acactaaaaa aatcatatat aagtctgtga gagtcttcaa ttatttagcg 780 

taacacctat tcactttcta atcttgtttc ttgtttttac attctgcaat acaacacaac 840 

aacaaatatt aactcaatta ttattattta taattacaaa aacaaaacaa caagtttgag 900 

actttaatat cttttgatta ctaaaaacaa caaatttcaa 940 

<210> 5 
<211> 800 
<212> DNA 

<213> Saccharomyces cerevisiae 

<400> 5 

cgcatccgaa ttcaatgtag cacctgagat ctcaaatagc ttttggccaa tcctaatctt 60 

gaaaacttca tggtttggta aaagctcggg ggtagtttct aactcttttg tataaaccac 120 

gatctcgccc ttttggccag acatctgata tgagcgtgcg tgtgagtgac tttacacttg 180 

tctatccacg tcctgaagtt gttcgtgttc tttggatatt cgtgttcaag ctaataatga 240 

gcctttaagg taatacaatt tataaaccac caccttggcc tcgatctatt gcgcttatgt 300 

tgtctattag taatcaagaa aagaacccta aatcatcggc gtcccctgtg gggctctc^ 360 

aaaaaccggt cctgacgtca ctgaaaagat ttcggcacat ggtcatggga ccagagaaaa 420 

attaatccga catgtggaat atttccttcc gttaaggtag tgagcgcgga ttttttctga 480 

tttgtaatta tacggggagc tctggccaaa aaggtcagta tttggtgatg aagttgaata 540 

tcatcttttg attttcttct gtatcattct ttttcttttt ccacacccct tccggacggt 600 

attcacatat tgttgagagg ttaaatgaaa aataaagggg tggaaaatta aggacgagat 660 

gtaagggaaa s^cataaacg aaacattata taaaggagca caatttcctc tcccttgcca 720 

attgtgcata taccgtttct ttataacgaa atttcaacaa accagaacaa cacaagtact 780 

accaataacc acaacaaaac 800 



<210> 6 
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<211> 901 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 6 

tcgatggaag atgcaacttg caaatgtagt ccggttacca agagacccaa acctcttcca 60 

ctttactatt tctcctttga gaaatatatc agtttgcggt aataggtaat atgaaaaagg 120 

caataaaaaa aagagatact tgtcaccatc tcgtctccct ttaccttttt tacttaatct 180 

tcttcgtcgt catctgttcc atccctttcc tagcttagtc ttctccggct agttcttagt 240 

gc^taagca aaaaaatagc gttttttttc cctcaccagg actttttttg ttaaccgaaa 300 

atcggcatct ctagttttcc tggacaaaaa agacaaaatg gaaataaaca ctcatacgaa 360 

tcagtaaaga tgtaaataat cgcagtaacg actgcacaag gatgtcagaa aaagcagttt 420 

aattccagaa gtggttttcc aatttatcac acatgtacat gaagggaaat gtttaaatac 480 

ggtcttcgta aaacaaagga tctcttcacc tggtttcttc atttataagt agtgtctttt 540 

tcggtaactt aagatatatc cttatttctt tcccacttct cgttatttct tctttttccc 600 

ttttcaagtt cttcttttta tttattatta agcttatttt aattcttaga tcgttgtcac 660 

tatcttttgt ccttattgtt aagaaacatt gcgaagaaaa agaataataa aagaaactca 720 

gaaaaaaaag aagtttcctc gaacaaaaat attattattt caataacttt ttctttctct 780 

acatccaatt ttttgaccct attttaacat taattttttg ctttaatttt aactaatacc 840 

taatttcact taatatctaa tcatcttcct ttaacccaca gaacaaagaa gaaaaataac 900 
a 



<210> 7 

<211> 999 

<212> DNA 

<213> Bovine 

<220> 

<221> CDS 

<222> (1)..(999) 

<223> Lactate Dehydrogenase 



901 



<400> 7 
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atg gca act etc aag gat cag ctg att cag aat ctt ctt aag gaa gaa 48 
Met Ala Thr Leu Lys Asp Gin Leu He Gin Asn Leu Leu Lys Glu Glu 
15 10 15 

cat gtc ccc cag aat aag att aca att gtt ggg gtt ggt get gtt ggc 96 
His Val Pro Gin Asn Lys He Thr He Val Gly Val Gly Ala Val Gly 
20 25 30 

atg gee tgt gee ate agt ate tta atg aag gac ttg gca gat gaa gtt 144 
Met Ala Cys Ala He Ser He Leu Met Lys Asp Leu Ala Asp Glu Val 
35 40 45 

get ett gtt gat gtc atg gaa gat aaa ctg aag gga gag atg atg gat 192 
Ala Leu Val Asp Val Met Glu Asp Lys Leu Lys Gly Glu Met Met Asp 
50 55 60 

etc caa eat ggc age ctt ttc ctt aga aca eea aaa att gtc tct gge 240 
Leu Gin His Gly Ser Leu Phe Leu Arg Thr Pro Lys He Val Ser Gly 
65 70 75 80 

aaa gac tat aat gtg aca gca aac tec agg ctg gtt att ate aca get 288 
Lys Asp Tyr Asn Val Thr Ala Asn Ser Arg Leu Val He He Thr Ala 
85 90 95 

ggg gca cgt cag czia gag gga gag age cgt ctg aat ttg gtc cag cgt 336 
Gly Ala Arg Gin Gin Glu Gly Glu Ser Arg Leu Asn Leu Val Gin Arg 
100 105 110 

aac gtg aae ate ttt aaa ttc ate att ect aat att gta aaa tac age 384 
Asn Val Asn He Phe Lys Phe He He Pro Asn He Val Lys Tyr Ser 
115 120 125 

cca aat tgc aag ttg ctt gtt gtt tee aat cca gtc gat att ttg acc 432 
Pro Asn Cys Lys Leu Leu Val Val Ser Asn Pro Val Asp He Leu Thr 
130 135 140 

tat gtg get tgg aag ata agt ggc ttt ccc aaa aae cgt gtt att gga 480 
Tyr Val Ala Trp Lys He Ser Gly Phe Pro Lys Asn Arg Val He Gly 
145 150 155 160 

agt ggt tgc aat ctg gat tea get cgc ttc cgt tat etc atg ggg gag 528 
Ser Gly Cys Asn Leu Asp Ser Ala Arg Phe Arg Tyr Leu Met Gly Glu 
165 170 175 

agg ctg gga gtt eae eea tta age tgc cat ggg tgg ate ett ggg gag 576 
Arg Leu Gly Val His Pro Leu Ser Cys His Gly Trp He Leu Gly Glu 
180 185 190 

cat ggt gac tct agt gtg ect gta tgg agt gga gtg aat gtt get ggt 624 
His Gly Asp Ser Ser Val Pro Val Trp Ser Gly Val Asn Val Ala Gly 
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195 200 205 

gtc tec ctg aag aat tta cac cct gaa tta ggc act gat gca gat aag 672 
Val Ser Leu Lys Asn Leu His Pro Glu Leu Gly Thr Asp Ala Asp Lys 
210 215 220 

gaa cag tgg aaa gcg gtt cac aaa caa gtg gtt gac agt get tat gag 720 
Glu Gin Trp Lys Ala Val His Lys Gin Val Val Asp Ser Ala Tyr Glu 
225 230 235 240 

gtg ate aaa ctg aaa ggc tac aca tec tgg gee att gga ctg tea gtg 768 
Val He Lys Leu Lys Gly Tyr Thr Ser Trp Ala He Gly Leu Ser Val 
245 250 255 

gee gat ttg gca gaa agt ata atg aag aat ctt agg egg gtg eat eeg 816 
Ala Asp Leu Ala Glu Ser He Met Lys Asn Leu Arg Arg Val His Pro 
260 265 270 

att tee ace atg att aag ggt etc tat gga ata aaa gag gat gtc tte 864 
He Ser Thr Met He Lys Gly Leu Tyr Gly He Lys Glu Asp Val Phe 
275 280 285 

ctt agt gtt cct tgc ate ttg gga cag aat gga ate tea gac gtt gtg 912 
Leu Ser Val Pro Cys He Leu Gly Gin Asn Gly He Ser Asp Val Val 
290 295 300 

aaa gtg act ctg act cat gaa gaa gag gee tgt ttg aag aag agt gca 960 
Lys Val Thr Leu Thr His Glu Glu Glu Ala Cys Leu Lys Lys Ser Ala 
305 310 315 320 

gat aca ctt tgg ggg ate cag aaa gaa ctg cag ttt taa 999 
Asp Thr Leu Trp Gly He Gin Lys Glu Leu Gin Phe 
325 330 



<210> 8 

<211> 332 

<212> PRT 

<213> Bovine 

<400> 8 

Met Ala Thr Leu Lys Asp Gin Leu He Gin Asn Leu Leu Lys Glu Glu 
15 10 15 



His Val Pro Gin Asn Lys He Thr He Val Gly Val Gly Ala Val Gly 
20 25 30 
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Met Ala Cys Ala lie Ser He Leu Met Lys Asp Leu Ala Asp Glu Val 
35 40 45 



Ala Leu Val Asp Val Met Glu Asp Lys Leu Lys Gly Glu Met Met Asp 
50 55 60 



Leu Gin His Gly Ser Leu Phe Leu Arg Thr Pro Lys He Val Ser Gly 
65 70 75 80 



Lys Asp Tyr Asn Val Thr Ala Asn Ser Arg Leu Val He He Thr Ala 
85 90 95 



Gly Ala Arg Gin Gin Glu Gly Glu Ser Arg Leu Asn Leu Val Gin Arg 
100 105 110 



Asn Val Asn He Phe Lys Phe He He Pro Asn He Val Lys Tyr Ser 
115 120 125 



Pro Asn Cys Lys Leu Leu Val Val Ser Asn Pro Val Asp He Leu Thr 
130 135 140 



Tyr Val Ala Trp Lys He Ser Gly Phe Pro Lys Asn Arg Val He Gly 
145 150 155 160 



Ser Gly Cys Asn Leu Asp Ser Ala Arg Phe Arg Tyr Leu Met Gly Glu 
165 170 175 



Arg Leu Gly Val His Pro Leu Ser Cys His Gly Trp He Leu Gly Glu 
180 185 190 



His Gly Asp Ser Ser Val Pro Val Trp Ser Gly Val Asn Val Ala Gly 
195 200 205 



Val Ser Leu Lys Asn Leu His Pro Glu Leu Gly Thr Asp Ala Asp Lys 
210 215 220 



Glu Gin Trp Lys Ala Val His Lys Gin Val Val Asp Ser Ala Tyr Glu 
225 230 235 240 
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Val He Lys Leu Lys Gly Tyr Thr Ser Trp Ala He Gly Leu Ser Val 
245 250 255 



Ala Asp Leu Ala Glu Ser He Met Lys Asn Leu Arg Arg Val His Pro 
260 265 270 



He Ser Thr Met He Lys Gly Leu Tyr Gly He Lys Glu Asp Val Phe 
275 280 285 



Leu Ser Val Pro Cys He Leu Gly Gin Asn Gly He Ser Asp Val Val 
290 295 300 



Lys Val Thr Leu Thr His Glu Glu Glu Ala Cys Leu Lys Lys Ser Ala 
305 310 315 320 



Asp Thr Leu Trp Gly He Gin Lys Glu Leu Gin Phe 
325 330 



<210> 9 
<211> 971 
<212> DNA 

<213> Saccharomyces cerevisiae 

<400> 9 

aagggtagcc tccccataac ataaactcaa taaaatatat agtcttcaac ttgaaaaagg 60 

aacaagctca tgcaaagagg tggtacccgc acgccgaaat gcatgcaagt aacctattca 120 

aagtaatatc tcatacatgt ttcatgaggg taacaacatg cgactgggtg agcatatgct 180 

ccgctgatgt gatgtgcaag ataaacaagc aagac^aaa ctaacttctt cttcatgtaa 240 

taaacacacc ccgcgtttat ttacctatct ttaaacttca acaccttata tcataactaa 300 

tatttcttga gataagcaca ctgcacccat accttcctta aaagcgtagc ttccagtttt 360 

tggtggttcc ggcttccttc ccgattccgc ccgctaaacg catatttttg ttgcctggtg 420 

gcatttgcaa aatgcataac ctatgcattt aaaagattat gtatgctctt ctgacttttc 480 

gtgtgatgaa gctcgtggaa aaaatgaata atttatgaat ttgagaacaa ttctgtgttg 540 

m¥M n n 4 - 3 1 1 a R a 7 
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ttacggtatt ttactatgga ataattaatc aattgaggat tttatgcaaa tatcgtttga 600 

atatttttcc gaccctttga gtacttttct tcataattgc ataatattgt ccgctgcccg 660 

tttttctgtt agacggtgtc ttgatctact tgctatcgtt caacaccacc ttattttcta 720 

actatttttt ttttagctca tttgaatcag cttatggtga tggcacattt ttgcataaac 780 

ctagctgtcc tcgttgaaca taggaaaaaa aaatatatta acaaggctct ttcactctcc 840 

ttgcaatcag atttgggttt gttcccttta ttttcatatt tcttgtcata ttcctttctc 900 

aattattatt ttctactcat aaccacacgc aaaataacac agtcaaatca atcaaagatc 960 

ccccaattct c 971 



<210> 10 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 10 

cgtcgccttc actggtttag 20 



<210> 11 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthtic primer 



<400> 11 

caaaaa^cc aaagcaccag 



20 



<210> 12 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> synthtic primer 

<400> 12 

miiF^9 nn/i— i 'i k ^ 7 
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caaggtaagt tgaccggtat g 
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21 



<210> 13 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 
<400> 13 

gatggaagag ttagagtcac cc 



<210> 14 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthtic primer 
<400> 14 

tcatgggctg tttggtcttc 



<210> 15 

<211> 20 

<212> DNA 

<213> Artificial 



<220> 

<223> synthetic primer 
<400> 15 

agcgtcgtag ttggcacctc 



<210> 16 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 16 20 
aattgcagtc agccgtgatg 
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<210> 17 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 17 

tcgacagctt gctctgcttc 



<210> 18 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 
<400> 18 

aaccaagcgt gggctaagag 



<210> 19 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 
<400> 19 

ggtttccttg gcagcgtaag 



<210> 20 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 
<400> 20 

gctgcctgtg ttcactccac 



20 



20 



20 



20 



<210> 21 
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<211> 20 
<212> DNA 
<213> Artificial 



<220> 

<223> synthtic primer 
<400> 21 

tggctgcaaa acgttaccac 



<210> 22 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 
<400> 22 

caacgaattg aacgctgctt a 



<210> 23 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 
<400> 23 

attcaacggc ttccttaact tctg 



<210> 24 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 24 

gttttcaagg aattagacac tgc 



<210> 25 
<211> 23 
<212> DNA 
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<213> Artificial 
<220> 

<223> synthetic primer 
<400> 25 

caacagtctt ttgagtagca gtc 



<210> 26 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 26 

atatatgcgg ccgctcgcag ccacgggtca acccg 



<210> 27 

<211> 41 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 27 

atatatacta gtttttatta ttagtctttt ttttttttga c 



<210> 28 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 28 

atatatgcgg ccgcttgacg ggtattctga gcatcttac 



<210> 29 

<211> 38 

<212> DNA 

<213> Artificial 
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<220> 

<223> synthetic primer 



<400> 29 

tatatactag tttgttttgt ttgtttgtgt gatgaatt 



38 



<210> 30 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> sybthetic primer 

<400> 30 

atatatgcgg ccgccctgct aaacacgccc tac 33 



<210> 31 

<211> 40 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 



<210> 32 

<211> 34 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 32 

atatatgcgg ccgctgaata cgtcctgtca attc 34 



<210> 33 

<211> 36 

<212> DNA 

<213> Artificial 



<400> 31 

atatatacta gtttttgatt aaaattaaaa aaactttttg 



40 



<220> 

<223> synthetic primer 
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<400> 33 

atatatacta gttgaaattt gttgttttta gtaatc 



36 



<210> 34 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> sjnithetic primer 

<400> 34 

atatatgcgg ccgcatccga attcaatgta gcacc 35 



<210> 35 

<211> 37 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 



<210> 36 

<211> 47 

<212> DNA 

<213> Artificial 

<220> 

<223> simthetic primer 

<400> 36 

agctagctag cggccgcgat ggaagatgca acttgcaaat gtagtcc 47 



<210> 37 

<211> 47 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 



<400> 35 

atatatacta gtgttttgtt gt^ttattg gtagtac 



37 



<400> 



37 



2003-379076 



agctagctac tagtgttatt tttcttcttt gttctgtggg ttaaagg 



<210> 38 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 38 

agctagctag cggccgcgtt gaatgttagc gtcaacaaca ag 



<210> 39 

<211> 47 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 39 

agctagctac tagtttgttt gtttatgtgt gtttattcga aactaag 



<210> 40 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 40 

agctagctag cggccgcgtt gaatgttagc gtcaacaaca ag 



<210> 41 

<211> 37 

<212> DNA 

<213> Artificial 

<220> 

<223> ssmthetic primer 

<400> 41 

tatatactag tttgattgat ttgactgtgt tattttg 
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<210> 42 

<211> 1052 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic DNA 
<220> 

<221> CDS 

<222> (13) . . (1011) 

<223> 

<400> 42 

acagaattca ca atg get act ttg aaa gat caa ttg att caa aat ttg ttg 51 
Met Ala Thr Leu Lys Asp Gin Leu He Gin Asn Leu Leu 
1 5 10 

aaa gaa gaa cat gtt cca caa aat aaa att act att gtt ggt gtt ggt 99 
Lys Glu Glu His Val Pro Gin Asn Lys He Thr He Val Gly Val Gly 
15 20 25 

get gtt ggt atg get tgt get att tct att ttg atg aaa gat ttg get 147 
Ala Val Gly Met Ala Cys Ala He Ser He Leu Met Lys Asp Leu Ala 
30 35 40 45 

gat gaa gtt get ttg gtt gat gtt atg gaa gat aaa ttg aaa ggt gaa 195 
Asp Glu Val Ala Leu Val Asp Val Met Glu Asp Lys Leu Lys Gly Glu 
50 55 60 

atg atg gat ttg caa cat ggt tct ttg ttt ttg aga act cca aaa att 243 
Met Met Asp Leu Gin His Gly Ser Leu Phe Leu Arg Thr Pro Lys He 
65 70 75 

gtt tet ggt aaa gat tat aat gtt act get aat tct aga ttg gtt att 291 
Val Ser Gly Lys Asp Tyr Asn Val Thr Ala Asn Ser Arg Leu Val He 
80 85 90 

att act get ggt get aga caa caa gaa ggt gaa tct aga ttg aat ttg 339 
He Thr Ala Gly Ala Arg Gin Gin Glu Gly Glu Ser Arg Leu Asn Leu 
95 100 105 

gtt caa aga aat gtt aat att ttt aaa ttt att att cca aat att gtt 387 
Val Gin Arg Asn Val Asn He Phe Lys Phe He He Pro Asn He Val 
110 115 120 125 

aaa tat tct cca aat tgt aaa ttg ttg gtt gtt tct aat cca gtt gat 435 
Lys Tyr Ser Pro Asn Cys Lys Leu Leu Val Val Ser Asn Pro Val Asp 
130 135 140 
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145 

160 

175 

ttg ggt g» cat tot tct gtt g« tct .n aat 

Leu Gly Glu His Gly Asp Ser Ser Val fro vai y ^qs 

195 



. f.f tfa aaa aat ttg cat cca gaa ttg ggt act gat 
gtt get ggt gtt tct ttg aaa aat itg ^ 
Val Ala Gly Val Ser Leu Lys Asn Leu H s Pro Glu Leu 
210 

taa aaa ffct gtt cat aaa caa gtt gtt gat tct 
ifa t Z Z Z Z Z SI a. His Gin Va. Vai Asp Se. 



225 230 



240 245 

j:nrjriifaS^j:ufaru^'.x5U2|si^^r.2^ 

255 

275 



483 



531 



579 



290 "^^^ 

305 

aaa tct get gat a.t ttg tgg ggt att caa aaa gaa ttg caa ttt taa 
Lys Ser Ala Asp Tiir Leu Trp Gly lie bin bys 



320 ^25 



627 



675 



723 



771 



819 



867 



915 



963 



1011 



taactcgagc ttggttgaac acgttgccaa ggcttaagtg a ^ ^ ^ ^ _ 3 ^ i 3 5 
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<210> 43 

<211> 332 

<212> PRT 

<213> Artificial 

<220> 

<223> synthetic DNA 
<400> 43 

Met Ala Thr Leu Lys Asp Gin Leu lie Gin Asn Leu Leu Lys Glu Glu 
15 10 15 



His Val Pro Gin Asn Lys He Thr He Val Gly Val Gly Ala Val Gly 
20 25 30 



Met Ala Cys Ala He Ser He Leu Met Lys Asp Leu Ala Asp Glu Val 
35 40 45 



Ala Leu Val Asp Val Met Glu Asp Lys Leu Lys Gly Glu Met Met Asp 
50 55 60 



Leu Gin His Gly Ser Leu Phe Leu Arg Thr Pro Lys He Val Ser Gly 
65 70 75 80 



Lys Asp Tyr Asn Val Thr Ala Asn Ser Arg Leu Val He He Thr Ala 
85 90 95 



Gly Ala Arg Gin Gin Glu Gly Glu Ser Arg Leu Asn Leu Val Gin Arg 
100 105 110 



Asn Val Asn He Phe Lys Phe He He Pro Asn He Val Lys Tyr Ser 
115 120 125 



Pro Asn Cys Lys Leu Leu Val Val Ser Asn Pro Val Asp He Leu Thr 
130 135 140 



Tyr Val Ala Trp Lys He Ser Gly Phe Pro Lys Asn Arg Val He Gly 
145 150 155 160 
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Ser Gly Cys Asn Leu Asp Ser Ala Arg Phe Arg Tyr Leu Met Gly Glu 
165 170 175 



Arg Leu Gly Val His Pro Leu Ser Cys His Gly Trp He Leu Gly Glu 
180 185 190 



His Gly Asp Ser Ser Val Pro Val Trp Ser Gly Val Asn Val Ala Gly 
195 200 205 



Val Ser Leu Lys Asn Leu His Pro Glu Leu Gly Thr Asp Ala Asp Lys 
210 215 220 



Glu Gin Trp Lys Ala Val His Lys Gin Val Val Asp Ser Ala Tyr Glu 
225 230 235 240 



Val He Lys Leu Lys Gly Tyr Thr Ser Trp Ala He Gly Leu Ser Val 
245 250 255 



Ala Asp Leu Ala Glu Ser He Met Lys Asn Leu Arg Arg Val His Pro 
260 265 270 



He Ser Thr Met He Lys Gly Leu Tyr Gly He Lys Glu Asp Val Phe 
275 280 285 



Leu Ser Val Pro Cys He Leu Gly Gin Asn Gly He Ser Asp Val Val 
290 295 300 



Lys Val Thr Leu Thr His Glu Glu Glu Ala Cys Leu Lys Lys Ser Ala 
305 310 315 320 



Asp Thr Leu Trp Gly He Gin Lys Glu Leu Gin Phe 
325 330 



<210> 44 

<211> 31 

<212> DNA 

<213> Artificial 
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<220> 

<223> synthetic primer 

<400> 44 . ^ 4. 4- . 

atatatggat ccgcgtttat ttacctatct c 



<210> 45 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 45 . ^ . „ 3^ 

atatatgaat tctttgattg atttgactgt g 



<210> 46 

<211> 34 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 46 ^ 34 

atatatctcg aggccagcta acttcttggt cgac 



<210> 47 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 47 31 
atatatgaat tctttgattg atttgactgt g 
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[1118] 



PvuH 




Notl 



AHPIP 



Spel 
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TRXl 


H0R7 Promoter 


TRXl 
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PDCl ORF 



TPP1 Marker PDClTg^^^ 
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TRXl 



-i 



TRXl 



TDH2 Promoter 



PDCl Promoter 



L-LDH ORF 



POCl ORF 
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[Ell 5] 





TRX1 


HSP30 Promoter 


L-LDH ORF 


Termi neter 


TRPl Marker 
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PDCl ORF 
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